In cultured astrocytes, p53 and MDM2 do not alter hypoxia-inducible factor-1alpha function regardless of the presence of DNA damage.
A principal molecular mechanism by which cells respond to hypoxia is by activation of the transcription factor hypoxia-inducible factor 1alpha (HIF-1alpha). Several studies describe a binding of p53 to HIF-1alpha in a protein complex, leading to attenuated function, half-life, and abundance of HIF-1alpha. However, these reports almost exclusively utilized transformed cell lines, and many employed transfection of p53 or HIF-1alpha plasmid constructs and/or p53 and HIF-1alpha reporter constructs as surrogates for endogenous protein activity and target expression, respectively. Thus, it remains an open and important question as to whether p53 inhibits HIF-1alpha-mediated transactivation of endogenous HIF-1alpha targets in nontransformed cells. After determining in primary astrocyte cultures the HIF-1alpha targets that were most dependent on HIF-1alpha function, we examined the effect of the loss of p53 function either alone or in combination with MDM2 on expression of these targets. Although p53 null astrocyte cultures resulted in markedly increased HIF-1alpha-dependent target expression compared with controls, this altered expression was determined to be the result of increased cell density of p53 null cultures and the accompanying acidosis, not loss of p53 protein. Although activation of p53 by DNA damage induced p53 target expression in astrocytes, it did not alter hypoxia-induced HIF-1alpha target expression. Finally, a combined loss of MDM2 and p53 did not alter HIF-1alpha target expression compared with loss of p53 alone. These data strongly suggest that p53 and MDM2 do not influence the hypoxia-induced transactivation of HIF-1alpha targets, regardless of p53 activation, in primary astrocytes.